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Abstract

Programming of a Flash memory cell used two different mechanisms : a fast Channel Hot Electrons
Injection in programming mode (with programming time of about ps) and a slow Fowler Nordheim
injection in erasing mode (with erasing time of about ms).

In order to pre-evaluate the necessary time needed to write a flash cell memory (programming or
erasing), we use a simplified expression for the Fowler Nordheim injecting current during the erase
mode which is the longer one.

This allows us to find a relationship between the applied voltages and the resulting threshold voltage.
T =2 x(Vs = Vig)

We show in this study that the absolute value of the derivative of the threshold voltage is equal to the
positive signal slope applied on the control gate.

dv,  dVge
dt ~ dt

We validate this assumption by measurements on samples provided by ST-Microelectronics with
different slope and with samples with different coupling ratios.
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Figure Threshold voltage evolution in erase mode for three memory cells with different coupling ratios (A cell A,
0g=0.61 ; m cell B, 0g=0.71 ; @ cell C, 0,5=0.78 ) by three positive signal slopes (0.625V/ms ; 1.25V/ms ; 2.5V/ms).

In order to reduce this erasing time, we need a better modelling of the Fowler Nordheim injecting
current, especially during the establishment of the current.
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